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Abstract of JP1 1 250435 

PROBLEM TO BE SOLVED: To obtain a 
vertical magnetic recording nnedium capable of 
reducing irregular magnetic domains, having 
an excellent low noise characteristic and 
stability in magnetization of a record and 
suited to ultra-high density magnetic recording. 
SOLUTION: A magnetic film consisting of 
crystal grains having high magnetic anisotropy 
is formed by controlling the vertical magnetic 
anisotropy or crystal orientation of a vertically 
magnetized film, the easy magnetization axes 
of magnetic crystal grains are orientated in the 
vertical direction of a substrate surface, the 
dispersion of magnetic anisotropy is especially 
reduced, and magnetic domains of irregular 
structure which may be formed on the surface 
of a medium at the time of magnetic recording 
are reduced or the structure of each magnetic 
domain Is made minute. In a vertically 
magnetized recording state or a remaining 
magnetized state magnetized to one direction 
which is almost vertical to a film surface, the 
average area of each irregular magnetic 
domain is <=7.1 x l0<-4> &mu m<2> . 
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imim 2 ] mas i ic?s&(D^mssismmcis 
^m\^<omm^7, 8xio-'~2. sxio-* 
CfS^ 3 1 1 x» 2 {cfasgcDSiSia^^^ 

mfe(T-C*»). f5i2iBKOaS©»lt®H*n 0-6 0 

[iS^4] mmi\ 2Xtt3tcia^®^i£es\ffi 
1 0 s^^T-c^ 2 c £ ii^mt-n^mssMsmim, 

fcsb®^S6*i2i%{®A-5afiffiii^«c*ji,>-r. mm 

10 00 13 
[0002] 

(Br) isattMJs <t) ^Dfa*/^^s< ^ia^%« 

[0003] Srtsa^i^TSSCcDmffiSi u-c«. C o 
*^fi£»<bt/. cn«:Cr. Ta. Pt. Rh. Pd. 
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Ti..Ni. Nb. Hf «c^S:^J!ini//cCo^^iM*i 
ccD^SOcfi»<0 0. l >:^K:aWtSS 

■C». Cr*ifiS»iL. cntCTi. Mo. V. W. 
C0 00 4J «riBt/?i:J:5«:. Bf»3a^3a®K:*Ji,»-cl« 

Kosism (Br) ( t ) ©S'&/^^ < r 

. Si2«S«i*0. C©fcie>K:fiaffiS©BII?^2 0nm«T 
c©J:5«c3affiSati*S^{kL/fcj«*rc 

[0005] mmmsism-^tt. ^smi^mtc 
[0006] ai^£»(cj:.&]S(Sfss^A:2e>tc». lir 

Sl/fcJ: ^ CCBBttK©»5 =&2 0 n m^TKl-rSiiJM** 

jfis-c*5. c©fc2e>K:». mffis©mssfs*ss 
[0 0 0 7] Miffiiamis0i:SiC©aaEt4i8iL-c». co 

%3EfiK»iU CtlfCCr. Ta. Pt. Rh. Pd. 
Ti. Ni. Nb. Ht13:a%maiyftCo^^mffi 

©cfft. <oo. 1 >55?fiitciafiaifs«*^%. c©a 

ife^)g©c«©sfiEisitfe^isj±T.Sii:ftK, isaaa 
©©iaj#t;i:>s-c* 0 . c ©/t*{cssiiataMsora«:» 

so [0 00 8] 



Gb/i n'SiLt. OGb/i n'JeLhOSSffiffi 

1 of The Maiytetlc Society of 3«)an Vbl.21, Supples 
ent, tto.S203S7) "Proceeding of The Fourth Perpend 
icular Magnetic Rea>rcHna Conference '97" (C^j^S 10 

a. ( 1 ) mtm-m<cmsmm:em'&'bi < -ntc 

feKC o C r3fi^*C!^fiaitC r %*gSt4f?-^«lf*3{C 
ilflf$-tf*:5ffi. (.2) :^J^v9V>if:^:^Sy}'S:Ui^ 

■r -5 c i cc J: ») «»ii&^*?^siWK:Mi:s 1* 5:^ranc i- 

[00091 

H8 (a) l3:a«WftSiSSEM^a*s?Tb 30 

nfcis^. 06 <b) it^^»ic^mmmifij^^i 

roOlO]08 (a) fcmTJ: ^ecs.'EKft^ioafii 
?aK©i^aJr{*sa»©^K: J: D fiBKb 3 3 ^3y^3 

m)m3 3»BDlSltfCCJgRSStn:*J»3. $£-:>rfl^ 
•S. U^l/J^WKtt. S8 (b ) <Dll^ii^age3 1 
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8 (b) {CS^Lfci^K. JSItfKf^rSSiS^®^ . 

[0011] *^«:4st,»-c». a^(c^fi«-ssii: 
©S3S©i£». &O<»£Slsmji(D^{t^06c;<b(c 

10 0 1 2] -r^cto^. ^^fgKii^sgaaE^iiast*: 

ifi7. 1 X 1 0-*am*6lTr*-SCi€:^Slif*. 
[00133 t3:id. 3(c?3M«tc*Jt,>-C. ^«liaKi 

mmomtmiAiicm-fimitom&icniyX^ 
ra©aEm:^3«jffi=&eitHT5agW7^i^«Mt»*^, 

|flS:T:*iHlSBEttK^©3>F9XF40'CIS^Sn 

h ^x h 4 L/TS^sn. —Sr. mit<Dmitiji 

imia©^^i^]ii^5 0'^2 0nm&U siKsn;^? 
J^ij|^©!^:/a7r -<;l'©5 O^tcHfif^SSU. 
c©^^*S-c:7;ill'MK©-!>--fXi&S«l/fc. * 

5i>irFi^*©xtr>©jfii#-cw^©3> F^x F»*J 
©^n. «MbfclSK^ill»'Prafl^>&=>:/F^xF (K 
e) iu-c^sn*. c©Ji^. xt::>©«^tHfts^& 

[0 0 1 4] a; /c. :i^«iijfflB:©2pJ9©MfSi:«. 

^^ai<JESEEOI^©affM(C*frSS!l^-C7nO 
ft:aSaSlt3&«5 0%©MS%V>-5. i5ffiTia©I^*> 
/E>±45K©fiia(C$d!n27^SBl^©3aiX7. 8 
xl0-'~2. 8X 1 0-'tfni'r*«Ct*«f*O 
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[0 0 1 5] ifc. :^mi^^^(o^mmms.tmc 

0 n m«T-C* ») , wTl^KOiiCScD^eHdS 1 0 ~ 

[0016] ^^icj:i,m^m^sai. mMmsisi 
[0017] msmss^tmaomttmowm, -ro: 

{S. Ruger, et a1., "Wityietlc force ralcroscopy i Ce 
nera1 principle and application to longitudinal re 
cording media" 3. App1. Phys.. 68(3), pp.ll6»-X183 

[0 0 18] ®Xtf>SEM (spin-po1arized scannin 
g electron microscope) (CjCr^TSSSS^HB^SKd^ 
®©;^t><DlSjS%^ai-r-5:^: CW^K. h. MStsu 
. yama.et al ., ''Hic;^ Spatial-Resolution Oomain-Obser 
vation of Longitudinal "nilnFilm ftedia by Spin-ftola 
rlzed Scanning Electron Microsojpy" IEEE Trans.Klag 30 
n.. Vol. 30, pp.1327-1330 0394^W 

[00191 o^mssz0^t^stcm'&wm.^=s:ti 

Saicurai, et al., "Matjietic recording pattern of o 
bliquely evaporated Cb-O thin films observed b/ us 
ing ultrafine Oo particles"3- Appl. Phys.. 76, pp- 
3177-3180 C1994)#M3 

CWitti. fift^g rss5i§»©®fii (T) J ^SB, 
S15 8-15 8M#MD 40 
[0020] ^ilfm^rxim WSLkXCBWiVfcWaaSk 

[002 1] 50 



1-2 50 43 5 . 
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Si. mSLf^ 1 . ffiSS^OM^'^t' F2 . « 

©«^^-cdb*. ^mr-v K2©esif'^>^f lie- 

Sfr5ta^^{4g». Ti'5^aX-a»4i3jf-<::^a-^-'l'* 
-5r5KJ:»)flISrrS. Wm^mfk^Vi. ^^-^-yY^ 

fiiw^-r * F ^ i'fi:a*©J@i-r-5fcj6©@gf. > 

-7*->^E»8WWI2fiaMK. Ci^a&aSS&i'i 

[0 02 2] 5aSi7*^:^i' 11*. iJ'j-XWSL. SiS 
ffi. Ni Pll^T/l'5^'?A««. 35;-#>SS«:£0 

S. SSttlStt, Coft^&a^ib. CtitCCr. Fe. 
Mo. V. Ta. Pt. B. I r. W. Hf. Nb. R 
u . N i SC;f|&±S3C^©'P*> 6.Sfin/ci!>ft < i «» 1 

t*;S?aacDCoCr^^Ti. Ti Cr-&^*i«r»t3: 
Ctli&KPt, Ru. Ta. Mo. Pd. V. Nb. Z 

r 3% £''S:aSfiaiy/ch c p ^3^^$§^. ^SIS^ L 
< W#^H«TttHia-^>S i . G e «t i'©#PSHtrF» 

[0 02 3] SaS'-^s' F2H. 

I^Off*©#*^S?tie>K:0. 2 5 tt mJElT. as V 
<»0. 1~0. 2MniiTS. BBa^S^F^sri' 

o F u- y >i^a!i. »J -7^ 4 > i^psi^D f ^ » i'MS 

^Oft:*K:SBMi^ ■? F©^-!- ■?'Stt0 . 2 5m mJ^ 
T. a*K»0. 1~0. 2Mmir5, Sfitffl-"*? 

Ko F 7 » T Fee© F 9 !^ i'S J: ») ^ 

<TSi. iHSiF^-7 4'W^5!»6»^D^I?i>'-<X© 
<ga«rS^-C*5. iaSl'^ 5» F 2 »-!»-;^'^>S^ a > 3 JC 
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[0 0 2 4] S2tc5^bfcK»f®E3fcJ:0v *:^M{cJ: 

mm: 02 (b) » 1 ji©Tf8s®«^r-sifci^©sa: 

emf^ifiltfr®BSBfffiEI-C*S. Sgturfi, Si IS 
S. ^/^:^Sffi, N i PSIBA ISS. :<;-5i<>SS. 

-C«. SSI. 1 iUr^lcStS^fcS i K«rJgSEL?tR 10 

^tc J: D iSft^f'^ L/fc. ift^ u^tSS 1 1 * ^. 

a» v>ifmsicwML. m^xmis. 1 1 *»2 3 o -etc 

fc*(DTffiJai 2 (13) trJ^RXl/fc. TifeJB«. C<D 

itcmr s^ffia 1 4<oassc J: 0 ttistca^c isa* 

[00 2 5]lSfflgl4iL/r». hop«S. 20 

12 (13) iaWK:»T i . C o . ^CiTCDh c 

vW&fDttmi^^tU CtltCCr. V. W. T 
a. Ru. Hf tt^^a^l/ft:*m*>6^c5gfteS]g-?> 

%^l^»Si. Ge. T 

a. Ht^^jfyfri^mm^sn-ricita-c 

-SS^i-C^lS^; «c ^SS^ 1 4 . 1 5 '^M^ 30 

[002 8] JaTOi^KLt:. 02 (a) (CV&7jkVfc 

C. D. E. F&'mL'tc. m»A. B. C. D. E. 
Ftt:«si^t•&aESI»tr»-rtl€>Ar3^^E2mT6 r r. S 

l»-rn©««:fe. ^ITlfeJai 2©BU?B3 On 
m2T^ 1 3oe;p»:2 0 nm. m&etl 4<DEt 
JUi 3 0 n m. SSMl 5 ©j^B 5 n m i L/fc. 
[0027] miTibm 1 2tt. ^•©±R:3&JSW-*^2 40 

{gjfr-SSSSjW**?. CC-T?«T i - 1 0 a tS^Cr^ 

^%mi,>fcmi>cj:')timti,, mznmisis:. -e 

©itcjgfitrSSaiffiS 1 4eDxtrif=t=i'i'JVB5S«:lS3l 
•r«S6m36»ftO. Ti. Coft^©«f4*^fiS5^iO. 
CtlKCr. V. W. Ta. Ru. H f J5:£=S:^ftnb?t 

r. Fe. Mo. V. Ta. Pt. Si. B. I r. 

W. Hf. NlJ, Ru. N i aiy#±S7cSR©4«*>6S 50 
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^SC^JSi. Ta. Ti. H f ^i'©*-><-f Kjg* 
i t,» C i liS" 5 S -C 

[0 0 2 8]J«»A«. ®lTa®4U-CTi-I0a 
t5«Cr^iaBI*fflt». sraTffiBic-rco-ss a 
t%Cr-2a t9€Ta^^Bi«»e.«:ih cp«j^ 
fi2i4Kl4 4l/-CB. Co-19at9€C 
r-1 Oat9«Pt^*«t,»fc. «SSR15tC»*- 

Rl 4tt/"CCo- 1 7a t?«C r - 1 0 a t96Pt - 

4 a t%Ta^*ffil»fc. 

[0 0 2 93i«*CB. »lTfaiB12. Sr2T»® 1 
14il/-CCo-l 5at%Cr-4at%Ta^* 

iS<*Dtt. sriTJajii 22at?«Easi Bitm 

-3 5 a t9£C r^3^6%^#^l»f£^«^(r^ 
mi4t LTC o-19at%Cr-10at9<Pt^ 

[0030]«|{»E». miri&mi 2. ^2t%bi 

14il/-CCo-l 7 a t9«Cr-l Oa t%Pt-4 
at«Ta^%ffll»fc. *«»F». SriTiftB12. 

» 2 raa 1 3 acf «SB© 1 5 itm» Dtm ctmm^ 

iU. iSffiSl 4iU-CCo- 15at96Cr-4at 
9«Ta^*Ml»fc. 

[003 1]I«»A. B. C. D. E. FtCijWSTffi 

BaffiRwaffi^M^M^a^mM (afm) -vm. 

nfelOnm«T©¥ffifti»lBr*o/c ift. m» 
A. B. C. D. E. F{C*jWSSa4]^athcp«Jt^ 

w6. iE-©0eS55fiiB<oo2>:;&fe*«SS®{csa:K: 
lewib. 6-rnfeT»BW!B3&»6xtfaf4'2^**w«:«6 

[0 03 2]5at£B!l 4'«^«^ISitCr-*>Ta<tir©aJ 

micji f) a^sf4©ei!!-?>tfif^K:*s»B-^asaEffii 
■c5is?nrtiS. p t©gs)!in«:j:DS3SK©6a^:S'. 

1t^IfiI±-C*5. Tfi&B^3^B{cSIBl/fc«ia{criC 

iKio. c©±K^firr^iati®i 4©iesRSs«(s 
i^iifi«j«:?stt*ssies©i^k, ?a 

«f-/-f:«*e«-C*-5. iS«cA. B. c©c:i 



< . m2 raa 1 3 4 STcijLhtc^jTcftr s c t k j: . 

0. «»:D. E, F{Ctk'<-CfflEl4«ISttS=& 10-20 
10 0 3 3 ] yttC. aTOi^tCl/T. H2 (b ) tCn^ 

H, i^rmiyfc m»G. h. 1 ^ssai^-r 

iT6>Ar:tfXff2mTo r r. iBiSK^DC-ei/'* hn 
Ti&B 1 2CD^»3 0 n m. B&m 1 40^(^:3 0 10 

[0034] JS«:G«. SSI l±«:KJ¥3 0nm<Dh 
c p»Sct)T i - 1 0 a t %C r^^]S*»6tt-5SfceS 

fiosr 1 Tffea 1 2 c 1 TttBoicca 

nmO&mm 1 5 iM^Otc, Stt® 1 4 «C»C o - 1 
9at%Cr-10at%Pt^*mc»ft:. MWH 

^1 l±«:MJ53 0nmOhcp1tig©Ti-l 
Oa t%Cr^^3&i6J3:-5IReSttCD01TJft®l 2 20 

^mmo. c<D±icmm3 On mcom^i 4r&.um^ 

5 n mOma 1 5 liSltBtl 4 tc». C o 

-1 7a t%Cr- 1 Oa t56P t-4a t96Tai&^ 

[0 0 3 5] S«l l±tC]^dOnm(Dh 

c p«S©T i - 1 0 a t %C r^^ja*>^ftSfaifea 
SOB 1 Tim 1 2 C©±K:MJ?3 0 nm© 

Bga41Sl4{C». Co-15at%Cr-4at%Ta 

.'^'&m^>tc m»G. H. i©]Kijgi4(d^ i.*-rti so 
«> h c p flBi^WL, *©fi8s*e»< 0 0 2 >:»fl*» 

sm^titc. imG. H. lOTimmmRzm&mm 
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mf:mj-mt}^m (afm) -c^l^i^ ^® 

i§«£Mi<SaDfie«©J^«V»mfe l 0—5 0 nm© 

[0036] ±iSi$(4:A- 1 ©£3l^#t£^ISSi)li^M13 
(VSM) "CSJSUfc. «ttfil©aii[«^:SttK. 
u%^^{C*yt?). ■&*©S^{CotSSlhJl'5'fiSl 

Vx»«rt/-r. ;)c©i5iK^ mi 3 Ca2D 

®ttB©]g^ia*lSl©-«iaSiS*Sffi»Ku,. K 
u,«r5j£«>ft:. CCr. Ku,. Ku,. Ku, i—U^^ 

e : n¥mibtwm<owBntofxrn. m 

s : mm{tt:ai>i>. 
[0037] 

mil 

E*sKu. s i n*9 + Ku, s i n*0+Ku, sin*© 
[0038] 

m2l L = -CKu, + Ku,-2jrMs»)s inZO 
+ CKu, s i n4 0)/2 

[0039] «;fcKu,. Ku.©<il3&HK:iE5iK^2&S 
Sil-asaif H©;*:* S*15~5kOe ©ISHr^YtS 

■eraasu. s^©aJSiisi?H©7c-ca!Dt3tifc-ttiat 

SiS:i&ft^SiKu,. Ku.©ffiiaJ»!I^©ji!a (1/ 
H) (mmi:nt»tz. -irtliy^, Ku,. Ku,©fii^l 
/H©SI^S*m-rp'a y h {Cfclir. 1 /H = 0 tcil# 
b-C^^nfcffl*. #«©effiS©Kui. Ku,©(B<*: 

u = Ku, + Ku,TSab. amL-fc. 
[0040] ^ItC. IM^mSiSiUmt^A'^KOl^ 
H^imty-Cmr. «lK*5V>r. AO„»ffittK©m 

aiBJ^l^^-rf&^-C*D. <0 0 2>XSiM*f©P:'=!' 
i'J'ffliSO^iaili-C^-S. M s ItfSSlSgMt. Mr 

immmt. Hc»K®aac*i6j©sa»r*-5. 

[0 04 1] 
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10 042] ssy2&«:«y>i/MmSi-^7 F ih^v 
i;^2um, ^^vZf^O. 2 urn) 
ttffltf^iiBai^^ 9 F. (MR-^tr F. 'K-c 9:^S0. 

2 urn) ^^iy. ^ns.^<omsi.:^'^-t^iy if m 
wm!^<o^ims.-^v FosasaoffiS) aonm 

JKft-z^XN/S.tt. @Jaii^S2 5 0kFCI 

•caceofc^w'xsrissgamES (5 kp c i ) {c*j{:f 



(0043] m^i:ssMi^fc^VLimmit'im(om.it 

(MFM : ttecpetic force Microscope) ^SMK.J^*)W 



X3 

itmB. BAi!pf=>^»tcfiv&?>. lasts. m»Aim 

(*G©affct^^itK0r^l/ft:6©-C. 03 (a) » 
J«fifA©S5{k<m^S%^aESW7®Sm«. H3 <b) ti. 

[0 0 4 5] 04». mt*:ss03oc:i<a^u-c 20 
(SSI. itiditms) <D9.»m(cm-i 

[0046]«1SC». 04<D^m'&«>£«:a!l%L,ft:7 

KO^i^MS«r7. 1 X 1 O"* < am') «T. feU< 
ttT«HiIS5E©^SS4 son m«TK:-r i C i«: J: 

SOtCH^SnSO. 0 1 (aVrms/MV„) JMT 
Onmgtn/c®Jg<«r:^tfbT1£fflSn. 

[0048] «S»A-> I ©e(£»S&€WS^!^l3 

i^siijaE©^i^«itSiufc. -e©^*. «3H*A. 50 
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. B. C-Ctt^«fi!lSK©¥l^»SlSieS©¥1^8S© 
i~i. siSf, iaE»D, E. Fra:i~3f&. itefllJSE 

ftG. H. I-Ctt. 1. Z-^-lOm-Ch-jtc. "ttc. M 

(e9Aii5kFci) -cfe. faults (ie«*>e.i& 
L:^ 1 ^@I©R^[II^©^^«2 o%&. 

[0049] H5«. H4©fem*feiK. Jli»^-fX 

^. commit. ia4«:*j(,>r:Fai!iaE©siS[?£aifc 
^»imiBa©»*fe»-er5«Lte. c©H«>6iii% 

*>JiJ:5K:. :p«I'ME©:*:#S (^i&eSS, ' 
@) ^/hS < -r^ £ . S A:7^iBE^©iSS£3@©^ 

lr>Ci*5foA»5. ^K. ^«IiMK©ffia*7. 8X1 
0-'~2. 8x 1 o-'/im', qFmMeE©iaS=&l 0 
~ 6 0 n m©KHK-r -S C i K:«J: D iit*-^ Xi5M©3S[r 
*ft*lfiUb-r-S. :T:«ffJSSK©^*S©*ittc*ji:tSTIS 

0 /hS < S tf {c j: ->-cfafli©^14 

AHST^S Alio. 7l9RntSE©l£S& 1 0 n m i *J/ts^ 

[0050] eU:»ail/fcJ:9«:. i«*mB(C*jltS:i^ 
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